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Introduction
Neighborhood cohesion has long been argued to play an important role in the health and wellbeing of the aging population through, for example, informal network of relationships and shared values (Blazer, 1982; Tomaka et al., 2006; Golden et al., 2009; James et al. 2011; Hudson, 2017) . A lack of social contacts among older adults has been shown to be associated with an estimated $6.7 billion in additional Medicare spending annually in the U.S. (Flowers et al., 2017) . The rapid aging of the world population further highlights the importance of attention to the health and well-being of older adults. To alleviate poverty and mitigate its health effects in older adults, governments of 106 countries have rolled-out social pension programs (Pension Watch, 2017) . Despite increasing efforts to evaluate the impacts of pensions on the elderly's income, health, and well-being (e.g., Case, 2004; Jensen and Richter, 2004; Lei et al., 2015; Chen et al., 2019) , existing research has failed to adequately explore the causal impact of pension income on neighborhood cohesion, such as via social networking and social support.
Although government programs in services and income support have been found to bring multiple benefits (e.g., Duflo, 2000; Lovo, 2011; Hoynes et al., 2016; Cheng et al., 2018) , some have promoted a crowding out hypothesis, in which grants and services provided by the government may reduce social networks and other informal arrangements (Etzioni, 1995; Putnam, 2000) . Studies based on household survey data and experiments mainly focus on the crowding out effect on private transfers and predict varying degrees of crowding out effects of public transfers (e.g., Cox et al., 1998; Albarran and Attanasio, 2003; Juarez, 2009; Jensen, 2004; Stadelmann-Steffen, 2011) . Despite dominant findings on crowd-out effects in the literature, some studies based on cross-country comparison refute the claims of crowding out.
Comparing eight-scale measurement model of social capital of 23 European countries at both country and individual levels, Van Oorschot and Arts (2005) find that the only evidence for crowd-out effect lies in the case of people's trustworthiness, and most of their findings regarding other forms of social capital, for example, relations with friends, trust in institutions, and interpersonal trust, contradict the crowding out hypothesis. Some other researchers find that more generous welfare payments benefit neighborhood cohesion by increasing the total insurance available to people (e.g., Heemskerk et al., 2004; Gelissen et al., 2012) . These contradictory findings suggest that crowd-out effects may vary across different contexts and methods.
Empirical research examining the causal relationship between public pension programs and neighborhood cohesion, an important form of public goods, is limited. The expansion of the New Rural Pension System (NRPS) in China, a nationwide pension system, presents an ideal opportunity to explore the potential crowding out effects related to expanding pension benefits.
Launched in 2009, the NRPS is a public transfer of resources to residence above 60 in rural China. It is non-contributory for the elderly above age 60 at the time of roll-out in the county, and whether an individual is eligible to receive this pension does not depend on the own past work history 1 . This paper explores the impact of pension benefits on two essential dimensions of neighborhood cohesion of the elderly, i.e., collective recreational activities and altruistic activities such as helping others in the community 2 . We do this by empirically testing the effects of the NRPS on individuals' participation in collective recreational activities (measured by playing Ma-jong, chess, cards, going to a sport, social, or other kinds of community clubs, or joining a community-related organization) and in altruistic activities (measured by voluntarily providing help to or caring for those in need in the community).
Theoretically, the effects of receiving pension on elders' neighborhood cohesion as indicated by collective recreational activities and altruistic activities are ambiguous. First, collective recreational activities include collectively organized activities in the community that are mainly recreational and to some extent also help build or maintain networks in the neighborhood. More income may enable older adults to devote more leisure time to such activities because of the income effect. However, the pension program offers an alternative form of risk sharing, which may weaken demand for social networking function of collective recreational activities and therefore lower realized participation in such activities. Second, altruistic activities involve providing social supports to those in need, partly in exchange for informal insurance against future risks. On the one hand, receiving a pension may relax budget constraints on both time and money, effectively conferring greater resources on elders to invest more efforts in altruistic activities that add to neighborhood cohesion. On the other hand, government-funded pensions may offer more financial security in old age, which in turn crowd out elders' demand for social support and therefore may attenuate individuals' propensity to offer support to the community. In both cases of collective recreational activities and altruistic activities, the pension program is expected to erode neighborhood cohesion if the crowd-out effect dominates, or strengthen neighborhood cohesion if the income effect dominates. Relative to collective recreational activities, altruistic activities are reciprocal with more feature of public goods for risk sharing, and thus may tend to be subject to more crowd-out because of pension. Therefore, we hypothesize that pension provision may discourage altruistic activities more than collective recreational activities.
To test these hypotheses, we use the waves 2011 and 2013 of the China Health and Retirement
Longitudinal Study (CHARLS). The CHARLS is a nationally representative sample of Chinese residents aged 45 and above collected by Peking University. It was designed as a HRS-sister 3 study to facilitate cross-country comparisons. Our analysis is restricted to rural residents age 60 and older with rural-Hukou and had not participated in other social pension programs, which means they were eligible to receive the NRPS pension. To overcome the endogeneity of pension receipt, we use the duration of the NRPS in the county as the instrumental variable in the main analyses. Reduced form analyses also used to check the robustness of the results.
We also examine potential heterogeneities of pension program effects on recreational and altruistic activities to better understand the mechanisms behind our main findings. Specifically, we test the effects of pension by community diversity (defined by whether to have two major surnames accounting for more than half of the local population) and by family income. We show that pension benefits impose no significant impact on collective recreational activities, even for the poor whose budget tends to be more binding. Meanwhile, pension saliently crowds out altruistic activities, but no distinguishable effects are identified by community diversity.
Our suggestive evidence indicates no declined social support pensioners may obtain from others as a results of pension receipt, therefore the crowd-out of altruistic activities can be interpreted as formal old age support in the form of pension replacing some demand for risk insurance scheme.
The paper makes novel contributions to the literature on public pensions and neighborhood cohesion. First, to our knowledge, we are the first to explore the causal relationship between pension and neighborhood cohesion at the individual level. Previous literature about the impacts of pension was mostly focused on income, health, well-being, private transfers, and living arrangements. (e.g., Jensen, 2004; Cai et al., 2012; Cheng et al., 2016 Cheng et al., , 2018 Chen et al., 2019) . None has explored its effect on recreational and altruistic activities. Another branch of literature on the relationship between the welfare system and social capital is mostly country comparisons. The findings from previous studies are incomplete and potentially biased considering that they cannot control for all key differences that might affect social capital across countries (e.g., Van Oorschot and Arts, 2005; Stadelmann-Steffen, 2011) . Thus, our study adds to the limited literature on the evaluation of social pension programs. Second, our results might be important for policy discourse. We show that even a modest public pension can have important implications for neighborhood cohesion via reduced altruistic activities among older adults. Given that many countries are aging fast with limited societal support, our study may have important policy implications globally.
The rest of the paper is organized as follows. Section 2 introduces the New Rural Pension System in China. Section 3 describes the data. Section 4 lays out the identification strategy.
Section 5 presents our main results and subgroup results, including interpretations and discussions. Section 6 offers concluding remarks.
China's New Rural Pension System
Against the backdrop of rapid economic growth, China is aging rapidly. A combination of an increasing life expectancy and a declining fertility rate have led to an acceleration of demographic aging in China, following the introduction of the One-Child Policy in the 1970s.
However, the formal social safety net for the rural elderly population was almost non-existent before 2009. To provide a robust system of old-age support, in 2009 China launched a pension program, the NRPS, for rural residents. By 2012, the NRPS covered more than four hundred million Chinese, among whom almost ninety million had reached the eligible age of 60 for pension payment. The eligibility to receive this pension does not depend on the past work history.
The financing of the pension payment consists of three parts, i.e., an individual premium, a local government subsidy, and a central government subsidy. Besides subsidies from the central government to finance the basic noncontributory pension, provincial and county governments (local governments) jointly finance subsidies, starting at 30 CNY, into the individual account. People can choose the individual premium level to pay pension premiums towards their personal accounts. According to the guidance released by the State Council of China, there are five categories of individual premiums: 100, 200, 300, 400, and 500 CNY per year per person. While some provinces have additional categories of individual premiums at 600, 700, 800 CNY or higher per year per person, a majority of participants only choose to pay the lowest level of premium, i.e., 100 CNY (Lei et al., 2013) .
Under the NRPS, there are two types of pension payments, i.e., a basic noncontributory pension and an individual pension account. Both are paid to participants when they reach the age of sixty. Firstly, a basic pension, financed by the collective fund, is available to all residents and does not require any premium contributions. Many provinces set 55-60 CNY per month per person as the basic pension benefit, while a few rich provinces, such as Beijing and Tianjin, set the basic pension benefits to be 150-360 CNY per month per person. Since people who were older than age 60 when the NRPS was rolled out have no individual account, the basic pension is the only form of payment they can obtain. Those below age 60 when the NRPS was implemented in the local county are required to accumulate premium contributions to the individual account to receive pension benefits when they turn age 60. Therefore, the pension payment is higher for seniors who invested in their individual account before age 60.
China's NRPS was gradually expanded to the whole country ( test for whether county government self-selected into pilot implementation or its roll-out timing based on a rich set of observable characteristics and find none. The first pilot starting at the end of 2009 covered roughly 10 percent counties; the second pilot starting in August 2010 increased the number of counties covered to 25 percent; the third pilot was implemented from July 2011, and 60 percent counties were covered. All the rest counties were covered by the end of 2012 according to the official documents released by the Ministry of Human Resources and Social Security. Figure 2 shows the distribution of NRPS duration.
For all elders who receive the pension payment, the pension income accounts for roughly 15 percent of earned income (CHARLS 2011). However, the NRPS may demonstrate heterogeneous impacts given China's large economic disparities. For example, pension payment accounts for more than half of the income per capita for a household in the lowest 10th income percentile in China (Cai et al., 2012) . Since the older population on average earns much less than the younger people, and agriculture is often the only source of income for rural older adults in China, the NRPS may therefore account for a larger portion of income for older persons than for younger cohorts, especially in regions that are lagging behind .
Data and descriptive analysis
In this paper, we use the China Health and Retirement Longitudinal Study (CHARLS), a nationally representative sample of Chinese residents age 45 and older collected by Peking University. The baseline national wave in 2011 includes about 10, 000 households, 17, 500 individuals in 450 villages/communities. The 2013 follow-up wave successfully resurveyed more than 85 percent of the 2011 baseline sample. We use both wave 2011 and wave 2013 in our analysis.
The CHARLS collects rich information including individual demographic characteristics, social relations and activities, household economic background and community characteristics.
In both waves, respondents were asked to recall whether they had participated in a given list of social activities in the last month. Further, they chose the frequency from three options -"Almost daily," "Almost every week" and "not regularly" for each activity that they had participated in. To standardize the frequency variable, we recode the frequency variables into 1 (never), 2 (not regularly), 3 (almost every week), 4 (almost daily). For empirical analysis, we define neighborhood cohesion in two dimensions and set each activity into one of them. One dimension is "collective recreational activities," which include following options: "played Majong, played chess, played cards, or went to community club," "went to a sport, social, or other kinds of clubs," and "took part in a community-related organization." The second dimension is "altruistic activities," which include two activities: "provided help to family, friends, or neighbors who do not live with you and who did not pay you for the help" and "cared for a sick or disabled adult who does not live with you and who did not pay you for the help." In the analyses, we have two variables for each dimension. The first is a binary variable which takes the value of 0 when the respondent had not undertaken given activities in the last month and takes the value of 1 when the respondent had done those activities. The other is an ordinal variable that represents the frequency of the collective recreational activities / altruistic activities, which takes the maximum value of frequencies of all sub-activities, from 1 (never) to 4 (almost daily).
The primary analysis is restricted to 10,271 elders above age 60 with rural-Hukou and had not participated in other social pension programs, which means they were eligible to receive the NRPS pension. Table 1 shows the summary statistics of variables in the main analysis. Pension income and family assets are deflated to 2011 constant price using consumer price index.
Empirical Strategy
In this paper, we estimate the following equation to identify the causal relationship between receiving pension and neighborhood cohesion: If unobserved factors, such as personal preferences and life experiences, cause a correlation between participation in NRPS and social activities, then the estimator will be biased. To instrument for pension receipt and pension benefits, we measure NRPS duration by the time gap between NRPS roll-out at the county level (see Figure 1 for a visualization of variations in roll-out year) and the interview date for each respondent. Since the central and provincial government decide when to implement NRPS in counties, both NRPS roll-out timing and the interview date are exogenous to households and individuals (Cheng et al., 2016; Chen et al., 2019) . 5 We recode the time gap to 0 if the respondent was interviewed before the introduction of the NPRS in the county. Our results are also robust to dropping those recoded respondents.
The first stage equation is:
The instrument variable approach estimates the local treatment effect of pension, which identifies the causal impact of pension for the group of compliers, i.e., who receive pension income with the introduction of the local NRPS and who would not receive pension income without the introduction of the local NRPS.
To further test the robustness of the results, we also use a simple reduced form strategy to estimate the effect of NRPS duration on individuals' social activities described by the following equation:
The dependent variable , covariates and are the same as those in equation (1). As discussed before, the NRPS duration in the county is exogenous to households and individuals.
We can obtain an intent-to-treat (ITT) estimate of the effect of the NRPS.
Results

Main results
We start with presenting the OLS estimates for pension receipt in Table 2 . Columns 1-2 show that receiving pension increases the probability and the frequency of elders' collective recreational activities, while columns 3-4 display that pension barely affects altruistic activities.
Our preferred strategy for estimating the effects of receiving pension is to instrument the pension enrollment. As participation in NRPS and social activities might be correlated, more socially active elders might be more likely to enroll in the NRPS, the OLS estimate may underestimate the impact of the pension. Table 3 shows the results using the IV approach.
Column 1 examines the first stage correlation between county-level pension roll-out duration and individual pension enrollment, including the likelihood of pension receipt. The first-stage coefficient of the instrumental variable is positive and significant, indicating that individual pension receipt is strongly positively correlated with NRPS duration in the county. Specifically, one year earlier a county implements the NRPS, elders who are living in the county will have 6.3 percentage points higher rate of receiving pension. The first-stage F-statistics are 36, well above the usual threshold value for weak-strong IV test.
Different from the OLS estimation results in Table 2 , the second stage results (Column 2 -5 of Table 3 ) suggest that receiving a pension has a negative but insignificant effect on collective recreational activities 6 , while pension significantly reduces the incidence of engaging in altruistic activities by 14.3 percentage points, and reduces the frequency of altruistic activities by 0.18.
For robustness, we also estimate these models in reduced form regressions. The estimates are shown in Table 4 , measuring the impact of the NRPS duration on elders' social activities. In general, the results are consistent with the IV estimates. Specifically, one year earlier a community implements the NRPS decreases the probability of altruistic activities by 0.9 percentage point and lowers the frequency by 0.01. Similar to the IV estimations, the NRPS duration in the community imposes insignificant negative effects on the probability of elders' participating in collective recreational activities and the frequency of such activities.
It is possible that pensioners reduce social support to others in response to declined support they obtain from others in the community. To test this possible channel, in Table A1 we restrict our analysis to the subsample of non-pensioners only and repeat the 2SLS estimations. As shown in the last row of Table 1 , non-pensioners account for about 60 percent of older adults in the analytical sample. In column (1) we regress community pension receipt rate on NRPS duration at the county level (our instrumental variable) and control for the same set of covariates as in our main estimations in Table 3 . In columns (2) and (3) we regress elders' altruistic activities and their frequency on the community pension receipt rate using the subsample of non-pensioners only. As we find little effect of rate of pension receipt in the community on non-pensioners offering social support to those in need, we interpret our results as dominated by formal old age support to pensioners crowding out their demand for risk insurance scheme and thus their offering of social support.
Subsample Analysis and Other mechanisms
Pension income and social cohesion
Our analysis above is mainly restricted to understand the extensive margin of the pension effect,
i.e., in comparison to non-pensioners how receiving pension per se may affect older adults. To examine whether the level of the pension benefits matters in this question, we further investigate the effect of pension income on social activities using a subsample of pensioners only.
The results listed in Table 5 show that a 10 CNY increase in pension income significantly reduces the probability of altruistic activities by 1.7 percentage points and lowers their frequency by 0.025. However, it is worth noting that these results should be interpreted with caution. The first-stage F-statistic is 9.5, which is slightly below 10, the usual threshold value for weak-strong IV test. The reason is presumably that most of the pensioners in our study were already above age 60 at the time of survey, the NRPS policy stipulates that they are only eligible to receive the basic pension benefits with no individual account. All provinces set basic pension benefits at 55-60 CNY per month per person with little variation. As shown in Figure   A1 , pension benefits are centered around 60 CNY, the variation in pension benefits is indeed small.
Crowd-out by family income
Abundant research has documented vast economic disparities in rural China (e.g., Xie and Zhou, 2014) . A given amount of pension might have very different effects for families of different SES. On the one hand, we would expect more pronounced crowd-out effect of public pension provision on recreational and altruistic activities among richer families as they are more likely to achieve economic independence. On the other hand, the positive income effect of pension provision on neighborhood cohesion could be larger in poorer communities where residents are more subject to binding budget and time constraints.
Dividing the sample into three groups by family income per capita, summary statistics listed in columns (1) -(3) of Table 6 show that elders in high-income families have the largest proportion participating in the NRPS, the longest NRPS duration in the community and the highest level of social activities. Columns (1) -(3) of Table 7 presents regression results for the elderly in three income groups, respectively. The results show that receiving pension does not significantly change collective recreational activities among older persons in poor, middleincome or rich households. This finding suggests that the reduced demand for social networking function of collective recreational activities (to share risk) may largely offset the income effect and therefore demonstrate null effects. Similarly, columns (1) -(3) of Table 7 also displays no significant differences in crowd-out effects on altruistic activities by income.
It is plausible that, because of the relaxed budget constraint and therefore strengthened financial security in old age after receiving pension, the crowd-out effect cancels out with the income effect. 7
Community diversity and crowd-out
Community diversity may play a role in pension provision and crowd-out of altruistic activities and public goods in general. 8 Canonical models proposed by Andreoni (1989 Andreoni ( , 1990 ) and
Hungerman (2009) posit two incentives for individuals to voluntarily provide public goods:
altruism and warm glow. Residents in more diverse communities often have different preferences over public goods and therefore higher cost of delivering public goods. Driven more by warm glow than altruism, people in such communities may value their own contribution to altruistic activities. That is, they simply value the good feeling such action gives the provider, rather than anticipating future paybacks through exchanges, which is less likely to be crowded out by government intervention.
We therefore hypothesize that the pension effect on altruistic activities should be limited in diverse communities. We divide communities into less diverse and more diverse ones to identify potential differences in their pension effects. 9 Columns (5) -(6) in Table 6 show their 7 Implementing cross-equation tests of the pension effect estimates, again we do not find significantly different effects on collective recreational activities or altruistic activities between income groups. 8 For example, Hungerman (2009) studies how diversity and crowd-out are related, by exploiting the U.S. Supreme Court's 1991 expansion of the Supplemental Security Income (SSI) program, and finds that crowd-out of charitable spending by churches mostly occurred in racially less diverse communities. There was only modest evidence of crowd-out in more diverse communities. 9 Different from Hungerman (2009), we define the diversity of the community in China using the measure of "big surnames". Specifically, less diverse communities are defined as those with two largest surnames accounting for more than 50% of the local population. All remaining cases are defined as diverse communities. summary statistics. The t-tests in column (7) indicate that more diverse communities have longer pension roll-out duration and higher pension enrollment rate and benefits. However, there is no observable difference in the average level of altruistic activities between the two types of communities. The data support this hypothesis, as column (5) in Table 7 show that the crowd-out effect of pensions on altruistic activities is attenuated in more diverse communities.
Conclusion
This paper provides new evidence for a causal relationship between public pension and neighborhood cohesion. We study this by investigating two dimensions of social activities of elders: collective recreational activities as proxied by socializing and organizational activities;
and altruistic activities as proxied by social support provided to others. The results show that pension plays different roles in these two dimensions of neighborhood cohesion. We also verify the robustness of the findings using reduced-form regressions.
Specifically, we show that the pension program has a negative but insignificant effect on collective recreational activities of elders. As collective recreational activities are recognized as an important protective factor against health risks in old age, this finding is encouraging. In contrast, our results show that the pension program may reduce helping others in need, reflected by a notable crowd-out effect of the pension program on altruistic activities in communities.
The sizes of the crowd-out effect do not differ markedly by family income or community diversity. Informal care between neighbors in rural China is an important source of help from outside the family. Although public pension programs can act as extra help for people with lower income, the present research concludes that such programs may also have the unintended effect of crowding out altruistic activities of helping others in the community.
Rural China has largely been a patriarchal society. People who share a surname usually have a sense that feel to belong to the same clan, are highly conscious of their group identity, and derive benefits from the jointly-owned property and shared resources (Watson, 1982) . Thus, we use this surname measure to define community diversity. Note: Standard errors are reported in the parentheses. "Collective recreational activities" and "altruistic activities" are dummy variables indicating whether the respondents have undertaken collective recreational activities/altruistic activities in the last month. The frequency of the activity is a categorical variable that coded as 1 (never), 2 (not regularly), 3 (almost every week), 4 (almost daily). Assets and monthly pension income are in 2011 CNY. The sample is restricted to older adults above 60.
1 Note: ***, ** and * represent statistical significance at the 1%, 5% and 10% levels, respectively. Covariants include individuals' gender, age, and its square, education, marital status, log total assets of the family, whether living with children under 18, number of children, community size dummies, log mean community per capita income, year dummies and provincial dummies. The estimates are clustered at the community level. Standard errors are reported in the parentheses. Assets and monthly pension income are deflated to 2011 constant price using rural CPI. The sample is restricted to older adults above 60. Note: First stage F-statistic is the duration of NRPS as instrument variable for pension receipt and pension income. ***, ** and * represent statistical significance at the 1%, 5%, and 10% levels, respectively. Covariants include individuals' gender, age, and its square, education, marital status, log total assets of the family, whether living with children under 18, number of children, community size dummies, log mean community per capita income, year dummies and provincial dummies. The estimates are clustered at the community level. Standard errors are reported in the parentheses. Assets and monthly pension income are deflated to 2011 constant price using rural CPI. The sample is restricted to older adults above 60. Note: ***, ** and * represent statistical significance at the 1%, 5% and 10% levels, respectively. The sample is restricted to pensioners above 60. The first-stage F-statistic is 9.5. Covariants include individuals' gender, age, and its square, education, marital status, log total assets of the family, whether living with children under 18, number of children, community size dummies, log mean community per capita income, year dummies and provincial dummies. The estimates are clustered at the community level. Standard errors are reported in the parentheses. Assets and monthly pension income are deflated to 2011 constant price using rural CPI.
5 Note: ***, ** and * represent statistical significance at the 1%, 5% and 10% levels, respectively. Covariants include individuals' gender, age, and its square, education, marital status, log total assets of the family, whether living with children under 18, number of children, community size dummies, log mean community per capita income, year dummies and provincial dummies. The estimates are clustered at the community level. Standard errors are reported in the parentheses. Assets and monthly pension income all adjusted to 2011 CNY. The sample is restricted to older adults above 60. (1), we regress community pension receipt rate on NRPS duration at the county level (our instrumental variable) and control for the full set of covariates in our main estimations. In columns (2) and (3) we regress elders' altruistic activities (both yes/no and frequency) on the community pension receipt rate using the subsample of non-pensioners only. Figure A1 : Distribution of monthly pension income (Yuan)
